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The connection between differential cross sections of particle C creation on transverse momentum 
and on nearest approach parameter b is investigated in the context of formalism SO(2, 1) algebra. 
Where parameter b characterizes particle creation area. This distribution tightly concerned with 
spatial structure of particles interaction and allows intuitive physic interpretation. It is shown that 
area of large transverse momentum carries in the main contribution to distribution function on b 
in backward semisphere in interval 1/2 < bq ~ 1, where q is momentum of the particle C. The 
left border of inequation defines by Geizenberg uncertainty relation on parameters "momentum - 
radius of localization area" . The spatial structure of creation area in transverse momentum plane 
is a set of discrete axially-symmetrical (for spinless particles C) zones. The received connection 
between cross sections on q± and b is exact and don't connect with any model. So ability appears to 
analyze the spatial structure of target using experimental data of particle C angle distribution. It 
was received an exact relation between < b± > and < cos 2 9± > for any A + B — > C + D processes 
in center of particles A and B mass frame, where average is going on corresponding differential 
cross-sections. It is shown that quantum- mechanic constrain on b 2 spectrum (b 2 q 2 > ft 2 /4) brings 
to constrain < cos 2 0± 1/8. As application it is considered the process 7 + p — ► it +p at photon 
energy E-y = 5Gev. 

PACS numbers: 



DIFFERENTIAL CROSS-SECTION ON THE TRANSVERSE MOMENTUM OF PARTICLE C 

In this paper we will reproduce in detail the derivation of connection between the differential cross-section in 
particle C momentum and ^-matrix element [l| . As in the framework of the same scheme the similar calculation for 
the cross-section on nearest approach parameter b 0] will be made. 

Let us examine the process A + B — > C + D for two physical cases. In the first case particle C is created with 
fixed momentum q , the second, particle C is created in state \ft,q,e >. The differential cross-section on transverse 
momentum of the particle C is 

(for* _ 1 d2V± 

d% ~ nm 2 TV\u\ dft 9 - ' ^ ' 

Here u is relative speed of initial particles, m, ni are densities of particles A and B, (±) means that the particle C 
scatters to the forward and backward half-sphere (z-axis is directed along the momentum of particle A ), and N is 
the total number of particles C and D creation events in all space (volume V") during infinite time (T) . This is 



N = I dqdqi | < q;qi\F\in > \ 2 = ^ 7V (e) = 

^2 / d 9l Q 2 dq dfi f | < qj_,e^Jq 2 - q 2 ± ; q\\ F \in > 

^ LI •* 



(2) 



e=±l* 



where 



\in >= (27T) 3 n 1 1 /2 n 1 2 /2 a+(p 1 ) a+(p 2 ) |0 >= (2Trfn 1 1 /2 n 1 2 /2 \p 1 ;p 2 > 
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The creation operators are related to particles A and B , operator F is connected with S'-matrix by relation S — I+iF. 
Translational invariance allows present the matrix element in the form: 



therefore: 



N = 



<f\F\in>=d^(q in -q f )<f\A\in> , (3) 
TV f 

(2^4 E J d «i 1 2d 1 df V 6(4) (Q + Qi-P)x 



/ I < q±,eJq 2 -q±;q\\ A \in > | 2 = 

— (4) 



TV 
(2 



?4 E / ^ df v ^ + 

' e=±l"' 



2 + mf>-P )x 



x i < q±,(\/q 2 - q±; qi = P - q I A \in > | 2 



Here, the four-momentum P = Pi + P%. In ((4]) the 5 - function determines the energy shell for particle C reaction : 



E q + ^{q-Py+ml-P Q )\ =0. (5) 



Let us define: 



E D = ^{q-Py+ml 

qE q E D \ ( 6 ) 



A(£l) = 



q*P°-{q.?)E q \ q= . 



Then the following relation is valid: 

5{E q + ^{q-Pf+ml - P°) = \(q ± ) 5(q - q) . (7) 

Integrating |(4|) over q we get: 

TV 



( 2 -) 4 ti, 



Li •/ 



N = 

x | < q±,e^q 2 - q\; q\ = P - q ' | A \in > | 2 , q = q , q = \q\ 

So, we obtain a relation for particle C transverse momentum distribution: 
dN ± TV 



(«) 



d% (2tt) 4 



^A(ql) | < q±,± Jq 2 - q 2 ± ; q\ = P - q \ A \in > \ 2 , q = q. (9) 



Let us define: 



Then ^ takes a view: 



A< e >(g) =<qx,eJq 2 -q 2 ± ;qi =P-q \ A \p x] p 2 > , q = q. (10) 



^ = (2 7 r) 2 TFn 1 n 2 q 2 \(q x ) \A& (q)\ 2 , q = q. (11) 



The differential cross-section is resulted by substitution ([TT]) to relation (TJ. 

Here we mark an important notice. An angle dependents in cross section j^z appears not only through variable 
<fj_, but in general case also through q. In the frame of particles A and B centre of mass (c.m.f.) the particle C energy 
defined only through square of invariant mass s = (pa + pb) 2 - And it is 

E* c = ^=(s+m 2 c -m%) . (12) 
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So: 

And Eq isn't depend for scattering angle (the star means c.m.f.). The situation changes in the labor frame (l.f.). In 
this case there are critical parameter k which is 0| 

rv — 



m c - pa 

. In the case n > 1 the connection between particle C momentum and scattering angle has a single meaning and has 
a view: 



4~sE* c p A cos(fl ) + [E A + m A )[s(p* c ) 2 - rrf c p\ sin 2 (6>)] 1/2 
(E A + m B ) 2 - p 2 A cos 2 (6>) 



1=Pc = rET, , , 2 _o —27^ » ( 13 ) 



where < 9 < tt is scattering angle in l.f. (there isn't the maximum angle limitation). We will back to discuss this 
expression below. 

THE DIFFERENTIAL CROSS-SECTION ON NEAREST APPROACH PARAMETER b IN C.M.F. 

Now we discuss the case, when the particle C creates in state \fl, q, e > . Choosing for state \out > the corresponding 
basis, we obtain following relation for the total number of C and D particles creation events 0]: 

N = (2n) 2 f dft Q 2 dq dtyj | < ft, q, e; ft | F \in > \ 2 . (14) 

£ = ±1"' 

As distinct from the previous case, the state < ft, q, e; ft | is not a state with a define momentum. So the particle 
C cross-section in this state can't be expressed through the matrix element < jl,q,e;qi \ F \in >. To find we 
will use a state expansion on states with the fixed particle C transverse momentum [2|: 



< P, q, e; 9i I = 7^x2 / €(?±> P) < 9-L> e \A 2 - q±;qi\ df V ■ (is) 



Substituting this expansion to (fl4|l we obtain 



N = f d £ <? d( l dfl P dfl f dfl k t$±,ji)>. 

W e =±i J (16) 

xF(ftuft) F{k ± ,q\) , \q\ = \k\ = q , 



where we use a notation: 



<gl ) ey'g 2 -Q'i;gi| F \in >= F(q±,qi) . (17) 
Let us make an identical transformation in ([TBI : 

F(gl, ft) = [F(q x , ft) - F(k ± , ft)] + F(kj_, ft) , 



Then: 



F(k ± ,q\) = [F(k±,&) - ft)] + F(q ± , ft) 



V = j^Re J d ^ ^ dfl P dn ? dn k C(«L,/2) C(fe±,M)|F(gl,Qi)| 2 



e=±l' 



^ 1 /" _ 

^2 E J dqi q2(iq dn P dfi <? dn k £(<z±,m) C(fc±,^) ; 



X 



(2?r) - 

|F(ftL,ft) - F(fcx,ft)| 2 , | 9 1 = \k\ = q . 



(18) 
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The second term in (fl8l) is turned to zero, owing to the completeness of the system of basic functions P) : 

J dQp £(q±,jl) €(kx,rf) ~ 6(k± - q±) . 

Finally we obtain: 

N = 7^X2 Re E / d «i ^ df ^ dfi ? d% 9i)| 2 • (19) 

y llT > e =±l J 

Such representation for N is universal in the meaning that it follows both differential cross-sections in terms of q± 
and also in terms of ft. This allows mark out singular factors in N, connected with infinite time and volume. Turning 
to the matrix elements from F to A and integrating over momentum q\, we get: 



VT f 
N = 7o~^6 Re S / q2dq dn P dn ? dn k ^±,P) M) x 

1 j (20) 



If we integrate this correlation over the parameter ft and momentum q then we automatically obtain relation (jTTJ) . 
But we will integrate over momentum k±. So we have: 



VT 

N = TTTTa Re > J / <?dq dn P d % <V) x 



(21) 



x5(£ 9 + yJtf-py+ml-P ) \AV(q)f 

where 3 



2tt 2 



k(m) = £(k±, B) dflr: = —, — ^ — 5 — = v^Frf— + -) . (22) 

' h chfrfj.) |r(^ + |)| 2 2 4 y 



1, 



2 



Further integrating over q in relation IpTjl we obtain: 

VT 



V = 44r Re J] / df V d <V <? 2 A(gl) |^ (e) (o0| 2 ,? = g . (23) 

LI J 



Taking into account (fTT]) we can rewrite this expression in the following form 

■■> \2 Rc 2^ / dS2 /i dS2 <? k (mK(£l,M) 



N = Re z2 J dn p dn ? ® > « = « • ( 24 ) 



This relation for the total number of events N is right in any frame of particles A and B. Crossing from N to differential 
distribution demands fixation of frame. If the initial state set in c.m.f, then q don't depend of the scattering angle. 
And in this case we have for the differential distribution on ft: 

dN ± 1 f - dN ± 

-M7 = J^<rt Re J d <V JOT, 9 = 9, (25) 

where 

2 = (s_+m 2 c -m 2 D ) 2 _ 2 



4s 



There are q — q everywhere below (reaction surface). 
Using relations between [i and b 



(b 2 q 2 - \) 1/2 , dSl^ = q 2 tanh(7r^)d6 , dfl = fi dfi dip, db = b db dip , (26) 



M v-, 4 
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we get a distribution on b. So we have for differential cross-sections: 



k(^) Rc / dQ,$ £(<f_i_,/l) 



dn p (2tt) 2 vw y 9 s «- L,w dn f ' 

M (27) 



df\- 



g2p o _ (f. P)Eq 



The matrix element A is connected with S'-matrix by relation < /|>!?|m >=< f\in > +iS^(qf — qi n ) < f\A\in > 
dfi a 



Now, let us integrate <(27|) over the direction of vector fl: 



i^^I in '-{j^ p -i^jw^ ] m\' < 28) 



dp ■b,'- , y^rr^ ^rg;' d!! f 

Here we used an integral representation of cone function [H] : 

271 



" 



dp (uo - Jul - 1 cos(p - 0))- 1 /2+iM = 27rP_ 1/2+i/ > ) . (29) 



Subsequent transformation of differential cross-section on /2 connect with turning to hyperbolic variables: 

I \ 1 QX 2 2 2 2 -, /,m 

u = (u , ui,u 2 ) , u = , u = , u =u -u l -u 2 = l (30) 

Vl - T± V? - Fx 

In this variables the differential volume is: 

dq± du du^dip 

qV q 2 - q_ 

where <p is the azimuth angle of vector q± . 

Taking into account that the differential cross-section does not depend on <p we obtain: 

°° | 
= ut&nh(Tru)K(u) / — -Pi +i Ju ) ( ) , (32) 



d^^P= = ^ = = (31) 
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where the angular part of the cross-section in the right part of integral is expressed through the variable uq. Finally 
we represent the differential cross-section on u through the differential cross-section on scattering angle. Let 6 and tp 
be axial and azimuth angles of the momentum q. Let us turn to integrating over this angles in the expression (|28|) . 
For this we notice that for arbitrary function f(q) the following integral relation is right: 



/ f(q) dq= [ q 2 dq dfi f(q) = £ f q 2 dq dQf f(q X , e^/^T" 



ll) , (33) 



dO = sin 9d6dip , dil^ = — ■ dqj 



1 

qjq 2 - q 

From this follows that: 



J dfi f(q) = E / dn ? fi.^\li 2 -<il) > (34) 



e=±l 
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or in terms of 9 and tp angles 

d^g /(<fx,g3 = +\ff~ql) = j dz J d<pf(q±,q 3 = qz) , 


It: 

d^g f(q±,q3 = -\Jq 2 - q\) = dz dtpf(q ± ,q 3 = qz) 



(35) 



z = cos6> , f{q±,q 3 = qz) = f(q) 

So relations between variables are 



I + \/q q > forward half-sphere, ; r 

q z = \ t~ !• ' 9-L — 9V 1 — z 

I— \Jq — q^_ backward half-sphere. 

We turn to integrating over angles in the integral l(28|) . We obtain: 

da+ 1 



1 . . . f dz A \d& 

^ - /xtanh^M/z) y _P_ 1/aH „(-)_ , 





lo~ 1 , f dz 1 da 

— = - ptanhfaiM*) y R P_ 1/2+v (_)_ 



(36) 



-1 



where 4^ is the differential cross-section on the cosine of scattering angle of particle C in the A + B — > C + D process. 

da ± 1 <i<7 



Here is taken into account that 4?^ do not depend of variable (p, therefore 



df2g- 2n dz 

Unifying relations (|22|) , ( [27j) , ( [36j) and taking into account that: 

J K (^(q±^) dn P = 1 > 

we obtain the norm of the differential cross-section on the total cross-section a{AB — > CD) 

00 1 

As follows from (|27| . in contrast to the differential cross-section is not positively sign determined on all 

/i interval. Contribution of negative value area of reduces effectively to decreasing of the total event number of 
particle C creation. So, this spatial area we can interpret as area where taking place an absorption of particles C. 
But the total number of asymptotic states with define [i regulates by the relation (|37|) . 



APPLICATION TO SIMPLE MODELS % IN C.M.F. 

As an example we discuss an one-particle exchange in t-channel, for elastic A+B — ► A+B scattering. Corresponding 
cross section as function of uq has a polar view: 

— = M q2 = a2N 1 = a2N ° U (oo\ 

dCl ~ \t-NPy ~ (2 9 2)2 ( ZQ _ z )2 ~ (2^2)2 ( U( e)2 > W 
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FIG. 1: a)Distribution function on b in the model of one particle exchange, bq < 1/2 - area forbidden by uncertainty relation, 
1/2 < bq < V2 - area of creation particles C, bq > \/2 - area of absorption particles C . b)The zone structure of plain b in the 
model of one particle exchange. Zone I - area forbidden by uncertainty relation, zone II -area of creation particles C, zone III 
- area of absorption particles C. 

z = 1.001 



here 



z Q = 1 



2M 2 s 
\{s,m 2 A ,m 2 B ) 

„2 i „,2 i „2 



M 2 
2^ ' 



M - mass of exchange particle, X(x, y, z) = (x + y + z — 2xy — 2xy — 2yz) - wellknown the triangle function, a - 
the coupling constant, 



,q 2 X(q: 



N = (2tt) ; 



In this case for the cross-section <r ± we obtain: 



where 



(2tt 



2 (s 2 - (mf -ml) 2 ) 2 
16s 3 



a 2 iVo 2tt 
(2q 2 ) 2 z (z T 1) 



(39) 



M - 



d/j, 



d[± = < 



t l 

J 

n 

o 



(40) 
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The integral ((321 with such cross section is computed analytically. The normalize distribution on nearest approach 
parameter takes a view: 



1 da e q b taxih(TT fi)n(ii) zq — e 
o^~db ~ 



cosh(/i7r) zq 



P, 



A^h^-A=§) 



(41) 



where e = ±1, and ^^(i) - associated cones function. The plot of (|4T|) is shown on Fig. la. 

Since 1 so the argument of cones functions belong to segment [—1,1]. The cones function is positive with such 
argument (and associated cones functions with m > too). So the cross-section is positive defined on e = 1. On 
e = — 1 the 6-plane divides into zones with radiuses Rq , R\ and i?2 Fig. lb. 

Here i?§ = ft 2 /4g 2 defines a border of forbidden area, where Geizenberg uncertainty relation is broken (phase space 
of particle C is less then allowable). Area Ro < b < R\ defines spatial area of particle C creation. And area b > R\ 
is area where absorption of particles is taken place relating to equality f37]) . At that, if we symbolically take density 
of distribution 1(b) ~ 1 in area Ro < b < R%, when density in area b > R\ would be ~ 10 -5 . It is made conditional 
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upon that exponential decrease of 1(b) in the backward sphere determines by radius R ~ 1/q i.e. 1(b) ~ exp(— irbq) 
at 6g > 1 . 

The left border of i? 2 -zone is defined by zero of expression (|4lj) . In the area of small values of parameter the 
cross-section iHTI) turn into zero on 



V7 „ 2 2 

^ = Mo = ir + 2 vf + 2l7f 



0(e 3 



2M 2 s 



A(s, mj, ra 2 .) 



In the area ^f- <C 1 the cross-section takes a view: 



1 da 2 tanh(7r/z)«;(/i) 

ct~ d6 ^ cosh(/i7r) 



(42) 



1 d<7+ 

a+~db 



= q 2 b 



2 tanh(7r/x)/t(/i) 



cosh(/i7r) 



cosh(/i7r) „,M 2 . 
^-^ +0( ) 

7T S 



(43) 



CONNECTION BETWEEN < b 2 > AND THE CROSS-SECTION ON TRANSVERSE MOMENTUM OF 

PARTICLE C IN C.M.F OF A AND B PARTICLES 



Let us calculate the an average value of nearest approach parameter square < b\ >. We have by definition: 



2 1 f°° 2 da ± J 

a ± J d[i 



where a ± was defined in (l40l). So 



<6 2 + > 



o 2 ( 



(44) 



(45) 



Substituting the representation for from lj32]) . into lf44"ll and taking into account that (compare with (f22]) and 



f°° , s dx 

k(ji) = 2tt / P ifl -i/2{x) — 
J i x 



we obtain 



< bi > = r^-r / (^ + ^)^-i/2^)^-i/ 2 (wo) — — • 



(46) 



The differential equation on cones functions -^-1/2(1*0) with argument uq can be represented in following form (jj: 

^ + ^) P V-l/2( U 0) = (- (Uq ~ 1)^2 " 2U °rf~~) P V-1/2( W 0) ■ 



The left part of this expression went as underintegral factor into relation |46j) and its substitution allows us integrate 
over jU. From the completeness relation of cones functions follow [3|: 



^-1/2(^)^-1/2(^0) = S(x-u ) 

Next, we can integrate over variable x. After some transformations we obtain: 

2 2n f 2 da^ duo 



cj^o^ 1 J Uq dfl uq 



(47) 



(48) 
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Crossing in this relation from the variable uq to the scattering angle 9, we obtain: 



So, finally we have: 



where 



< hi > 



q 2 a 



<bl> 



cos 



2 



j da+ 
dcos 9 



dcos9 , e = 1 



o 



<i<7 



cos2 ^ /, 
x a cos 



dcos 9 , e 



X(s,m 2 c ,m 2 D ) 



< cos 9± > 



(49) 



(50) 



< COS 9 e > 



z 2 — dz , e 
z 2 —dz , e = 



= cos 9 



and < 6j_ > is defined by relation ((44 
It follows: 



< fi±> = 2 < cos 2 6>± > -\ 



(51) 



The parameter is real number, so fi 2 > 0. From it and l(5"Tj) follows an important physical inequality: 



< cos 9± > ^ 



(52) 



Let us discuss the nature of this inequality. It follows from the reality of parameter u — \Jb 2 q 2 /K 2 — 1/4, where 
h - Plank constant. Here b 2 is an eigen value of Kazimir's operator on 5*0(2, l)-group [2]. Spectrum of this operator 
in Hilbert space of states satisfies condition b 2 q 2 ^ S 2 /4, and that is provide a reality of parameter [i. By itself this 
inequality has an quantum nature and show us the fact that particle C can not creates in phase space less when it 
allows by Geizenberg's uncertainty relation. 

We notice on the fact that relation (|50|l between < b\ > and < cos 9\ > right for any process A + B ^ C + D in 
center of mass frame A and B particles. 

In the model with one-particle exchange 1(38]) it is easy to obtain that 



<cos 2 9±> = ±2z 2 (z Tl)ln( 2:0=Fl N ) T z + 2zg 

V Zn I 



So it follows: 



< b 2 , > 



±4z 2 (z Tl)ln 



zo 



T 2z + 4z„ 



Let us analyze this expressions as functions of parameter zq — 1 + M 2 /2q 2 (relation |38|) ). The analyze shows that 
< cos 2 9± > changes in borders: 



- < < cos 2 9 _i_ > € 1 



0.23 < < cos 2 0_ > < - 

3 



when zq changes in interval from 1 to oo. 
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DIFFERENTIAL CROSS SECTION ON NEAREST APPROACH PARAMETER b IN L.F. 

As it was note in the previous section, in the labor frame of B particle energy and momentum of C particle depend 
of scattering angle 1(13)1 . Consequence of this fact is appearance on the reaction plane q = q as the parameter fi 
dependence from the scattering angle, if we use relation ((26)1 for the transition to the parameter b. SO M (2, 1) algebra 
implements on basis functions, for which the parameter /i is natural variable. Completeness and orthogonality of 
basis are appeared in terms of it. If we take \x in relation ((24)) as an independent parameter, then differential cross 
section is defined unambiguously and doesn't depend of frame. But at the same time the physical meaning of 
this parameter isn't clear, only as phase space measure (b,q±). In c.m.f. transition in the integral ((24)) from fi to b 
does not change anything considerably, and differential distributions on [i and on b are equivalent. But in l.f. the 
differential distribution changes radically. Let us cross in the integral 1(24)) to the variable b using relations ([26]) . Than 
we have: 

N = (2^)2 Re ^ J d ^J dQ « ^ b ~ ^^ q2 tan H^) , (53) 



(j, = (b 2 q 2 — ^) 1 ^ 2 , Rq(q) = -^z , $(x) — discontinuous function , q = q 



here 



and q = pc defines in ((13)1 

From this it follows for the differential cross section on b: 



Integrating left and right part over the direction of b vector and crossing to angle variables 9 and tp of q± vector we 
obtain the result, which is analogous to relations ((36)) : 



db 



1 

= — / — ^[6-i? (g)]g 2 tanh(7r/i) K (p) P_i/ 2 +^(-) , 
27r J z ' * z dz 

(•5o) 

= 2^/ ^^[&-fio(g)]9 2 tanh( 7 r A i) «(//) p_ 1/2+i/t (_L) JI 



From comparison of l|55p and ((36)l it follows that differences between distributions on the parameter b in c.m.f. and 
in l.f. generates by difference of the dependence of particle C momentum from kinematic variables s and t for this 
two cases. From the explicit expression q = pc ((36)l it follows that it is a fluent function of angle and with certain 
accuracy it is possible cross from q to some midvalue in integrals l(55]). For example, we receive that on the backward 
semisphere: 

q(z) ~ q{z) , z = coa(9) , z — —0.5 , 

and it isn't depend on angle. Then the distribution ((55)1 coincides with the distribution l|36p at q{z) ~ <j(z). More 
detailed structure of particle C creation area reflects in a generalized distribution function: 



4rr = T- ■ #~ i?o(9)]g 2 tanh(^) K (ji) ^ , -Kz<l, (56) 

db dz 2tt \z\ ' \z\ dz 



q = q = pc{z) , H= (b 2 q 2 - 




It gives us a tomographic picture of partial integrals over z to the spatial distribution in the whole interval of b. 
It is similar to Wigner function [(| From it we can get expressions for the differential cross section on q± (fTT)l . for 
differential cross section on b l(36) 155)) and norm relations ((37)) . 
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FIG. 3: Generalize distribution function in plane (b, z) for the process 7 + p — > 7r 1 + p , E 1 = 5 GeV , q — 665 MeV 



As an illustration of represented method, let us consider process of neutral 7r-meson photoproduction on proton. 
There is experimental data on angle distribution of 7r° in the interval —0.75 < z = cos 9 < (backward semisphere) 
at photon energy E 1 = 5GeV (Fig.3a)0. At such energy and in this angle interval the meson energy depends of 
angles weakly. And we receive in relations l|56p 7r° momentum as its midvalue q ~ 665MeV. There is the generalize 
distribution function at current parameters (Fig. 4). The area I is defined by condition b < Rq = h/2q. This is 
lower border of parameter b physical values, it is consequent of Geizenberg uncertainty relation in phase space (b, q). 
Rq = 1.498 • lCP 14 cm at current values. The area II is particle C creation area. In this area the distribution function 
is positive. Finally, the area III is area where the distribution function is negative. Contribution of this area to the 
total number of particle C creation events is negative. So, as it was discussed, this area is interpreted as the particle 
C absorption area. The total number of events in unit time is regulate according to ([37| . 

Fig. 3b is distribution on b integrated over available angle interval —0.75 < z = cos 9 < 0: 







da f 


' d 2 <7 ' 


~db~ J 


db dz 



dz . 



-0.75 

Evidently to the graphic, particle C creation areas are also divide to zones. Numerical calculation at current parameters 
gives us the following values of zone radiuses. The first zone - ( Rq < b < Ri), where R\ = 5.982 • 10~ 14 cm. The 
second zone - (R 2 < b < R 3 ), where R 2 = 1.757 • 10~ 13 cm, R 3 = 2.79 • 10~ 13 cm. The third zone - (b > i? 4 ), where 
Ri = 3.899 • 10" 13 cm and so on. 

The cross section fast falls with b growing. If we take the maximum value of cross section in the first zone as unit, 
when the maximum value in the first absorption zone (bq ~ 4) would be equal to 1.5 • 10~ 3 , and the maximum in the 
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second creation zone would be 2.8- 10" 6 . Here we represented estimates of the spatial distribution starting from some 
midvalue of ir° energy. In fact we have to do exact calculation in (|56| of fi angle dependence, using corresponding 
relation for ir° momentum. 

CONCLUSION 

So, in the paper it was relieved the exact relation between the differential cross section on the detect particle 
momentum and the distribution function on out going nearest approach parameter of this particle. This function 
describes a distribution of matter in reaction area and allows understand the nature of its composite parts on hadronic 
scale. This connection has a different view in the center of mass frame of A and B particles and in laboratory frame of 
particle B. On the simple model it was shown that reaction area divides on creation and absorption areas of particle 
C. It was received a relation between < b\ > and < cos 2 9± > in center of particles A and B mass frame, where 
average is going on corresponding differential cross-sections. This relation is exact and right for any A + B — > C + D 
processes. There is a bottom bound on < cos 2 9± > also follows from it. 

Only completeness of states q, e > in one particle Fock space was used for finding connection between cross 
sections. 

It is received the generalized distribution on plane (6, z) , and the differential cross sections and the norm follows 
from that. As an illustration it was considerated a real process of photoproduction ir° on the proton, and it was done 
valuation of the main characteristics of spatial distribution. 
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